This Flight Manual describes the controls used when ruoning the SPACE SHUTTLE 
program on Atarj* 400 or BOOcompulers. The program also runs on the Atari 5200'" 
game console. 

The AEari 5200 verston connes with a Keypad overlay, which lells you which keys 
perform ail the program functions descnbed in this ManuaE: 

All program sequences and operations are Ihe same as in the 400-'800 version. 
There are three minor differences in the way controls are used; 

■ On launch, press both bottom red buttons to affect engine thrust. 

■ During the mission, press either top red button to cycle through status 
infofmation (replaces Space Bar} 

■ Hemember. the 5200 has a non-centering Joystick, so you wif( have to return it to 
center {neutral) position manually lo save fuel when using 0 MS and RCS in orhil 
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Space Shutit^A Journey Into Space' 
is dedicated to the men and women c 
the National Aeronautics pnd Space 
Admifiistration (NASA), without wtiose 
kind assistance this cartridge would 
not have been possible. 




MISSION PROFILE 



Vou are in control of the Space Shuttle Discovery, on the 101st 
Shuttle mission of the Space Transportatiorr Systerr. Your target 
13 an orbiting satellite approximately 210 nauticaJ miles above 
the Earth, 

Your mission: To launch, rendezvous, and dock with the satellrle 
as many times asyou can, using the mtnimum of fuel, then return 
sately to Earth. A word of caution: Each time you successfully 
dock, the satellite's orbii becomes more erratic. 

This IS a total test of your piloting capabilities. You will be evaluated 
at the end of your flight, 



Flight Mode Selector Key [SELECTJ Press to cycle through Right 



Mode options (aee "Flight Selection"). 

Launch Countdown Key (3 Alter Flight fvlode is selecfed, press 
to initiate countdom clock, 

Primary Engine On,'Otf Key |T| Press to start Primary Engine 
bafoje launch: press again when orbit altitude is reached. 

Cargo Door Key [c] press to open/close cargo bay doors when 
orbit altitude is reached. 

Landing Gear Key [g] Press to lower landing gear just prtorto 
louchdown. 

Joystick Controller: A realistic directional hand conEroiler 
Forward and back moves shuttle forward or back (X axFS). Left 
and righE conlrois left./right movement (Y AX^S), With red button 
depressed, forward or back slick movement moves shuttle up 
ordosvn (ZAXIS). See "Maneuvering in Space" for further 
explanation. Also, the red button has other uses in Launch, Orbit, 
and Reentry phases as described in those sections. 

Status Check (Space Bar). Press to cycle through readouts of Ihis 
important inlormation: Position, axes arid pitch, Wlission Elapsed 
Time, arid Remaining fuel (Flight #3). 



Pause Key [ESC| Press to suspend ar^d resume all mission 
systems operation. Use this key to "freeze" the program rf you 
need time to refer to this Flight Manual, or to plan upcoming 
maneuvers. 



FLIGHT 
SELECTION 



FLIGHT 
EVALUATION 



There are ihre^ different flight modes. Spend time with training 
fliglnts #1 and #2 before taking on all rhe chatlenge of a real, 
Unas si Sled Sfiultle mission (Fligl^t #3). Flight can only be selected 
before countdown begins. 

Flight #1 Autosimulator Flight rtiode # 1 is a combination 
demonstration flight and autosimulator. The Shuttle tiles an 
abbreviated mission. You do not use any of the console controfs. 
In this flight mode, most aborts (see "Abort indicator") are ignored, 
Whenever you touch the Joystick, you can take control from that 
point unitl r en de^ vous . Then , you can only use the J oy sE.i c k 
Controllef lo correct your ¥ axis, and land. 

Flight #2 Simulator Astronauts spend thousands of hours 
practicing in ground -based simulators belore flying an actual 
Shuttle missron. In this mode, experience the chaUenge and 
demands of a real mission — with a couple o^ important 
exceptions: You don't use any fueJ units, so you have all the time 
you need to complete a mission. Also, onboard computers will 
assis! you during flight by compensating for less-Ehan-perfect 
piloting ski Us. iVlost aborts are overridden, but your flight indicator 
display will aJert you when you've erred. 

Flight #3 STS 101 A full-fledged Shuttle Flight. All aborts are 
operative and flight conditions are quite realistic. Good luck! 

Abort Indicator: If critical problems occur any time during a flight, 
you may receive a "Launch Scrub" or "Mission Abort" signal. If this 
happens, your flight has ended. Ciieck and look up C/W number to 
find out what went wrong. 

Ranking: If you safely land the Shuttle at Edwards Air Force Base, 
in Flight #3, your performance will be computer-evaluated. Your 
ranking will be determined by the number of successful dockings 
and the number of fuel units remaining at the end of your flight. 



RANKING DESCRIPTION 



OUALIFICATtONS 

{Dockings} fu^fuwh) 



Comman{l«n- Responsiib|e lor overact crew safety and flight execution. 



Pilot 

Mtsslon 
Specietlsi 



Second in command, ass(sts in all flight functions, 
Oualified to coordinate nnissi^5n.scieriCific objectives. 



Payload Oual if led Eo Operate spec ific payloads and coord inate 
Specialist Sh^uttle housekeeping. 

See "Earning Vout Wings" for (mpor!an1 dub information. 
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iAUNCH: DAWM, CAK CANAVERAL 




OBJECTIVE 

Launch your Space ShutJie and aitempi lo arrive as clo-se to the 
satellite's Drbil as possible. 

LAUNCH CHECKLIST 

Lpunch Phases As you fire your enormous main engi^nes and 
Ipftoff from ihe pad, you'll be going through 3 separate phases, The 
numbOfS 1 , 2, Son your computer screen refer to points along ihe 
track where: (1 ) SRB's [Solid Rocket Boosters) are fired. {2) the 
Shultte reaches maximum acceleration, (3) engine shutdown 
approaches. The X indicates MECO. {Main Engine Cut- Off). 

Thrus:! Notice the two long horizontal bars on the control panel. 
"T" stands lor thrust, "C" for computer, The "C" arrow represents 
a signal Irom ttie onboard computenndlcating the proper thrust 
needed during each phase of liftoff, You control Thrust with the red 
button on the Joystick. Keep both "T" antf X" arrows aligned. 
Whenever the 'T' a rrciw flashes, you are wasting luel and should 
immediately press the red button to increase or decrease thrust. 

Hold Down Bolts Though your engines are firing, you won't leave 
the launch pad until MET + 3. The "Hold Down Bolts" will keep your 
Shuttle on the ground until your en gmes develop enough thrusi to 
overcome the force of gravity. 

Trajectory .-Plane in addition to regulating thrust, you afso need to 
follow the correct traiectory (Joystick forward/back) and adjust 
your "plane" (Joystick leJt.^rightj. 

Line Horn If you stray from the indicated launch trajectory, yOLt will 
waste fuel. To alert you that this is happening, a warning horn will 
sound. This alarm can help you avoid an abort situation. 

Separation A yellow flash at about 26 naulical mites will indicate 
Solid Rocket Booster separation {SRB SEP). .Another flash shortly 
after MECO (Main Engine Cut-Off} will alert you that the Mam 
External Tank has fallen away into the tndian Ocean (ET SEP). 
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LAUNCH 1 Pre^^ 

SEQUENCE 2 Pre^s 



SELECT! to ssfect flight Mode 1 , 2, or 3. 
START ] , Want approximalely 8 seconds for all systems (0 
become ac live. 
^. When digital countdown clock appears, press [D to start 
countdown. 

4. When countdown starts, press E 10 activate Mam Engine, 

5. At lVtET-004, press red button to ignite Main Engine, then use 
thfes button to keep '"T" and "C" arrows aligned uniil you reach 
orbit. 

6 . Watch Traj ec lory Trac king Screen and use th e Joyst ic k to 
maintain correct ascension track and left-right alignment 
(Shuttle location dot turns red and horn sounds 1o warn you of 
trajectory variance}. 

M Move Joy stick forward or back wa rd to maintain correct 
trajectory course. Try to stay on or|ust below the plotted line 

■ Move Joystick left or right to keep dot centered in smalJ 
"plane indicator" box. 

7. At about 200 nautical miles, press [U to shut off the main 
engine. The closer you come lot he 210 aStitude. ttie nearer you' II 
be to the target satellite's orbit. WARN I NO: If you shut off the 
main engine at less than 195 males, the Shuttle will fall to Earth I 

Launch & A&cent Summary Flying the Shuttle into orbit is an 
extrennely challenging task, Following a roller coaster path, you 
must continuaHy match engine thrust with the computer indicator. 
Stay on the course shown on the Ifajeclory display, and correct 
your plane a$ indicated in the small box. Each area is critical. 
Incorrect trajectory burns up extra fuel and may abort your fNght. If 
plane is Jar out of alignment at MECO it will be much more difficult 
to dock with ihe targel satellite. 





MECO 



Plana 



Shuttle 



Laurvch Trajectory 



TRACKING SCI^EEN 
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OBJECTIVE 

Establish a stable orbit by opensiog Cargo Bay Dcwrs for heal 
release, and adjusting Shuttle position to achieve ^/isual contact 
with Earth. 

STABLE ORBIT CHECKLIST 

Cargo Bay Doors Your firsltask is to open the Cargo Bay Doors. 
Ttus IS vital and must be done during the first orbil. Radiators that 
shed excess heat generated during launch are on the inner 
surfaces of these doors. If the doors remain closed, heat builds up 
inside the Shut He and ihe warning horn sounds. Youthen have just 
30 seconds to open the doors; if you don't, Ihe mission will be 
aborted. 

Nose Dawn Maneuver Wt^en [h€ Shuttle first achieves orbit, the 
. nose of the cralt pointed up out of the line of sight of the satellite. 
In order lo dQci<, you must see the sateiEite Adiust the pilch to 
bring the Shuttle's nose down. When you do this, you'll be able to 
see the Earth's seas and land rmasses through the window. 



SEQUENCE 
TO STABILIZE 
ORBIT 



1 Press 0 

2 Press d 

3. Move Joy stick for ward or back to set pitch 10 -2B. 



to open Cargo Bay Doors. 

to activate QMS Rotational Engines. 



STABLE ORBIT Cargo Bay Door opening and prtch adjustment must be performed 
SUMMARY f'""®* or^'* revolution before any further operations should be 

attempted 
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DOCKING: 210 NAUTICAL 
MILES IN SPACE 



OBJECTIVE 

Adjust the speed and posirion (X. Y, antJ Z axes) of the Shultle and 
...uccessfully rendezvous wtth ihe sstetlite. 



DOCKING CHECKLIST 

Maneuvering In Space There ar& two dffferent ways lo maneuver 
ihy tSnutlie in oroil. hor major maneuvers (30 nauticaJ miles or 
more), Ihe Orbital Maneuvering System (OMS) can be used. This 
System (explained in a later j?ection} takes some study and 
experience ro use effectively. So, when first starting out. use the 
Reaction Control System (RCS). Its clusters of rocket engines in 
the Shuttle's nose and laiil can move the Shuttle about its three 
major axes X, Y, Z. Watch the firing of RCS thrusters in the inset 
display on the screen, 

■ To use the 0 MS, press El to activate ROT (RotalFonal Engine). 
Lean Joystick left or right to affect Yaw; forward or back to affect 
Pi^tch. Press red button to fjreengtne. 

■ To use the HCS. press O to activate TRN (Transitional Engine). 
Lean Joystick left or rtght to affect Y axis: forward or back to 
affecf speed (and X axis); forward or back while pressing red 
button to affect altitude (Z axis}, 

Shuttle Speed and Position Speed is just as irrportant as 
postlEon Never allow your speed to drop below mach 1 7.0. or your 
altitude to fall below 195 nautical miles, or you N burn up in the 
atmosphere' Your X axis relationship to the satellite depends on 
your speed, which is affected by your engtoe To overtake the 
satellite when it is ahead of you (when the X axis value is positive), 
your speed must be greater than 23.9. As you make your final 
approach lothe satellite, keep speed close to mach 23.9. 

Drifting As you move closer to the satellite, continuaHy recheckall 
Bxes. Settings will shift, and the satellite's movement ss erratic. 
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DOCKING: IW NAUTICAL 
MILES IN SMCi 



*'S" Curve On lh9 Ground Track Screen, the "S" line indicates 
both the Shullle s and the satellite's ground frack afound the Earth. 
The Shuttle's position is the solid dot: the Flashing 6oi is the target 
satellite. Notice as you track the satellite, your X axis (dfsrance 
between Shuttle and satellite) will suddenly change significantly as 
the satellite "wraps around" the tracking line. This is because the 
or bilal tracking line wraps around the display asa reat orbit would 
wrap around the Earth. 

"S" Curve 



Equator — 




One full 
Earth rotation 



GROUND TRACK SCREEN 



Docking Scr^^n Use the "S" curve screen until you get fairly close 
to the satellite. Then, two smaller radar screens Wf3l appear The lelt 
screen shows your Z axis (up-down), and a wide view of your Y 
axis (left-right). The right screen, which you'll use mofe, shows the 
X ax^s and mi^cro (close in) Y axis. 

Multiple Dockings Every time you dock, you receive a 
"Renctevous" sign and some addilionai fuel units (Fit. #3 only). 
Each additional docking becomes more difficult, so the amount of 
tuel you gef increases. After each rendezvous, the satellite moves 
away from the Shuttle. Wait until it you see a dramatic change in 
your X axis before attempting to dock again 
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DOCKING Match the postUon of the ShuHle with that of the satellite's by 
^ ,^ , ,, ^ . ^ recting Z , Y a nd X a xes , pref era biy in rh at orde r. 

1 Press m to acltvate PCS. 

2. Correct Z axis lo 0: Press red button and rrove joystict< forwafd 
or back. A negative number means (he salellfte is below you . 

A positive number means thesateHite ps above you. A zero 
reading means your aJtityde is the same as the saieltite's. 

3, Correci Y axis to 0: Move Joystick to the right or left. A positive 
number means the satellite is right of you, so tap the Joystick 
right to line up with it, A negative nurnber means the sateilite is 
to the left of you. Move the Joystick to the left. 

4. Correci X anis: f^ove the Joystfck forward or back. 

A positive nufrit>er shows the distance ucuts the Sateifite 
ahead ot you , A negative slumber shows how far it is behind 
you, To increase Shuttle speed, rriove Joyslick torward. To 
decrease speed, move Joystick back. The satellite's speed is 
always mach 23.9. 

5, When you meet the satellite, all axes must be ad|usted to 0, and 
^ ^ ^ ^ ^ stabi Sized tor 2 second S- The n you 1 1 1 recei ve a " R en de vou s " 

" ^rr.,-. signal, indicating that you've docked. 

You are attempting to dock with a saleltitethat rs Iravefling at mach 
23.9, s-everal hundred nautical miles above the Earth. You will have 
to slow down or speed up to reduce distance [X axis) to 0. Also, 
you will have to be at the same altitude (Z axis) at^d position 
(Y axis). All of these movements are interreiaied changing one 
can affect the others. And, in Flight Mode #3, time is important 
because the longer you take, the more fuel you consume. Tap the 
Joystick instead of hoiding it in a control position to save luel 



ENGINE BUf^lM 
MACRO V AXIS 




DOCKING SCREEN 

It 



OBJ EC t i V & To tuf n t he Sh utt le acou nd , f pre i he eng i ne$ , an d d ec e I e ra^e to the 

correct speed for leaving orbit. 

DEO R B IT Deorbit Burn Maneuvef First, you must turri the Shuttie around so 

CHECKLIST that il is traveling taifc-fifst. Then, in order to maintain the correct 

altitude, set your Za^is and pitch. Once this maneuver is 
completed, fire the engine to decelerate. If Ihe Z axis and pilch are 
not set correctly, firing the engines will make your Shu tile Climb or 
dive. After (he deorbit burn, the Shuttle must then be reofienjed 
nose-forward to the correct attitude. Entering (he atmosphere 
backwards will cause the Shuttle to burn up! 

Yaw Lett- right rotation of the nose of the Shuttle. 

Sateline Inter ferienoe Before starting deorbit burn, you must wait 
until you see a dramatic Change in your X a^^is. If you don't, your 
deorbit burn will l>e unsuccessful, and you'll never leave orbit! 



SEQUENCE 
FOR DEORBIT 
BURN 



1. Adjust Z axis until altitude reads 210. 

2. Pull Joystick back or push Joystick forv^ard to set sp&ed to 
mach 23.9. 

3. Press [R] to activate OMS. 

4. Turn Shuttle around completely. Wove Joysticks left or right to 
set Yaw at ISO. 

5. Set pitch at -004. 

6. Press fire button unLif sp&ed is mach 19.0. 

7. Turn Shuttle around nose-forward by resetting Yaw roO. 



DEORBIT Deorbit is one of the most critical phases of your flight. 

1 During deorbit operations, the Shuttle is oriented to a tail-first 
attitude, decelerated to reentry speed by the powerful OIVIS 
engine, then turned around to a nose- first attitude. 

You begin to lose altitude when you've slowed the Shuttle down 
below the speed needed to sustain orbit at 210 nautical miles, 



f5 



OBJECTIVE 



To establish and nnaintain the correct pitch, yaw and speed; follow 
the correct trajectory; and properly manage heat build-up during 
reentry, 



REE NTR Y Entry I nterface This is the point i n your f 1 1 ght wh e re at mosphe r ic 

CHECKLIST entry officiaMy begins. As the Shuttfe descends, ainnospheric drag 

dissipates tremendous energy, generating a great deal of heat. 

This heat quickly buiids up {portions of the vehicle's e><terior reach 

1 ,540*C), Pitch and speed must be correct to properly utilize the 

Shuttte's Thermal Protection System, 

Terminal Area Energy Management After entry interface, you 
must closely follow the proper descent traiectory in order to 
maintain enough altitude and speed to reach the final touchdown 
point. This process of conserving your energy by maintaining the 
coff^ct position, altitude, velocity and heading iscaiied Terminal 
Area Energy Management (TAEM). 

Loss of Signal During reentry, the Shuttle superheats the gas ot 
the upper atmosphere, creating flashes of color outside your 
window. Heat strips electrons from the air around the Shut [Is. 
enveloping it in a sheath of ionized atr that blocl<s all communi- 
cation with ttie ground. So, at 160 miles, ycu will experience a 
temporary partial loss of signal (LOS). Keep a Close eye on your 
radar at this point. You will receive intermittent signals which you 
need to use to correct your course and plane. 

Descent ScreenSi On your reentry screen. "X" indicates Cut -off Of 
your OMS engines fdeorbit burn). "T" indicates the Terminal Area 
Energy Management Phase "L" indicates your transition to final 
landing approach. The small box at left is your plane indicator. 
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REENTRY 1 Pull back Joystick to set + 24 pitch for proper reentry attitude. 

SEQUENCE 2 Close Cargo Bay Doors, 

3 . Fo I lo w reen try cou r s e on com p uter s c reen . Pul I stick bac k to go 

right; push forward to go left Left and right on stick centers 

plane. 

REENTRY There are three important stages to Reentry: Entry Interface. TAEM 

SU MM ARY and LOS Position, attitude, velocity and heading must a!l be exact 

to both properly manage the tremendous heat buildup and 
correctly position your shuttle for the Final Approach, 




Cutoff 



Plane Indicator Sliunle TAEM Stage 

REENTRY SCREEN 
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REf URNING TO EAMTH 

ft 




DEORBIT BURN 
TO SLOW SPEED 






BEGIN DESCENT 




^ \ 


MAXIMUM 
HEATtNG 








FOLLOW 
GLIDEPATH 










TERMINAL 
AREA INEftGT 
MANAGEMENT 










^^^^ 















TURN TO BEGIN 
FrNAL APPROACH 




BEGIN TO PULL 
NOSE UP 




PREPARE TO 
DIIOPGEAR 




WHEELS DOWN 



TOUCHDOWN 



LANDING: EDWARDS 

AIR FORCE BASE, CAUfORNIA 



eCTIVE 

Properly (o I lowing the final approach course, maintain the correct 
pitch and descenl rate to sately land. 

LANDING CHECKLIST 

Final Approach As you leave [he reenfry phase and enter your 
final approacii, the Tirst thing you'll see are the mountaEns around 
Edwards Air Force Base. Vou'H hear two sonic boonns caused by 
your craf { and the chase planes. At this point, your Shuttie is a 
glider. 

In order to maintain enough altitude and speed to reach the 
touchdown point, you'll need to rmake an exirenne fight turn which 
will leave you lined up with the runway entry point. 

Landing Screens Now. closeiy waich aJI your flight instruments on 
the front control panel. Al this point events happen quickly You witi 
need to keep your nose pulled up to slow descent while constantly 
watching altitude and range. Lines on the ieft screen box, (Altitude 
Direction Indicator) indicate the fdeal trajectory or path and your 
upper and lower safe lirrirts. The right box is your Horizontal 
Situation Indicator It shows your position reEative to the runwa/. 

Range Range is the distance from the edge of the runway to your 
shuttle. So, when range is negative you're above the runway 

Surface Conditions Since you're in the desert, crosswinds can 
become a real problem. Compensate by constantly moving 
Joysteck left-right and forward-bacK to maintain ihe proper 
trajectory and descenl rate until touchdown. Just because you Ye 
close to home — don't let up on your concent ration. 



LANDING As soon as you see me mou ntatrrs, mai^e a right lurn. Lineup 

SEQUENCE Shuttle on runway using radar screen, 

2 . Fol I ow f I nai app roac h course on both conn paler screens . Left 
screen, Keep dot centered between the two arched Iphss. Right 
screen: Keep dot centered on straight runway approach Hne. 
Push Joystick forward to lower nose {qutcken descent}. Pull 
JoystJCk back to raise nose (slow descent). Push Joy stick left or 
right to keep dot centered, 

3. Press red button to display range. 

4. When range goes negative, you're over the runway, |ust 
seconds from touchdown, so drop landing gear now. 

5. Push Joy sttck forward to lower nose. 

6. When Shuttle luts runway, your nose will pop up, so keep 
Joystick pushed forward to keep nose down until you hear the 
thud of the front landing gear. 



LANDING Durtng the final approach, descent speed is critical. You will be 
SIIMMAHY conducttng a series of "flares" (nose- up maneuvefs) that reduce 

speed which is necessary for landmg. So, not only will you need to 
center the Shuttle on the runway, but atso you must maintain the 
proper pitch at the same time. Sounds are important during this 
phase. Use them to monitor your progress. In addition to the soniic 
boom as you break through the atmosphere, you'll hear a constani 
beeping effect which will increase in speed the closer you get to 
the runway, a high-pitched warning horn after youVe passed over 
the runway (a signal to put your landing gear dawn) , landing gear 
lowefed. and (main gear) tires screech when you've touched down, 



Shuttle 



Upper' 
Safe Li 



Lower 



Stiuttie - 




Altitude 

Direction 

Indicator 



Sttualion 
Indicator 



FINAL APPROACH SCREEN 
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OR»IUL MECHANICS 



YouVe successfully launched your Shuttle into orbit. Now. it's 
time todock wjtti the saiellite. Whether you're making position 
corrections using the OMSor RCS engines, remember that every 
action you take may af lect your axis (X, ¥, Z) or altitude. I^r 
example, if your pitch is -02B {nose-down) and you perform an 
OMSburnto correct yourX axis, your altitude will drop because 
you're actually pointed towards Earth. 

Try and picture ti^e position of the Shuttle in your mind as you're 
orbiting. Use the diagram below (aiso on your Flight Deck Console) 
to hetp you visualize Shuttle positiomr^g And remember: minnnum 
speed is Mach 170 and mitiimum altitude is 195 nautical mi^es, or 
your orbit will destabilize and the vehicle will burn up in the 
atmosphere, ^ 
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AXIS 

Z= Vertical distar^vtQe^rth 

Y = Left and right distance 10 «aie1Hte 

X = Forward ar^d back distance to&aleMite 

PITCH - Up-down of ttiQ nosie of the craft 

VAW - Lefi-righl rotation o1 the nose of the craft 



ORBITAL MANEUVERING SYSTEM 



For smaller, precise adjustmenis, yoy1l perform orbital maneuvers 
with Ihe Reaciion Control System {RCS) engines. Th&yre easier to 
use. However, lime means fuel. Housekeeping ' fuel — which 
keeps electrical and life support systems of I he Shut lie operaiing 
— is conslanlty being expended So il's imperative you make your 
orbital corrections as efficiently and quickly as possible. This is 
where the OMS can help, When making major maneuvers, use the 
12,000-pourid-ihfust OMS engines. Since these powerful engines 
can radically affect altitude, read the foliawing detaifs carefuily: 

When flying forward (0 Yaw) powered by OMS engines, altitude will 
drop taster if your pitch is zero or negative. When flying backwards 
[180 Yaw), your altitude will rise only if your pitch is positive or zero. 

Sequence 

1 Set pitc h to CO r reel value , 

2. Check X axis 

3, Sei yaw to 180 if X vafue is negative: to 0 if X is positive. 

4 , Push red bu ! ton to f 1 re eng i n es . 

5 . R eslore yaw and p i ich to correct values. 



X AXIS 

CORRECTIONS 
USING OMS 
ENGINES 



As you perform a Y axis OMS burn, you'll see your Y indicator 
change. If you forgot to change your pitch to 0, your altitude will 
change. A positive pitch will make you rise. A negative pitch will 
make you fall. A non-zero pitch also burns extra fuei. 

Sequence 

1 . Set pitch to correct value. 

2. Check Y axis. 

3. If Y is positive, set yaw lo 90; if negative, set yaw to 270 

4. Push red button to fire engines 

5. Restore yaw and pitch to correct value. 



Y AXIS 

CORRECTIONS 
USING OMS 
ENGINES 



As you perform a Z axis OMS burn, note that you will not see the Z 
indicator change- So. calculate Zaxis burn beforehand by adding/ 
subtracting Z value to current altitude to arrive at desired final 
altitude, 

Z AXIS Sequence 
CORRECTIONS 1 SetyawtoO 

USING OMS 2 Set pitch to36toclimb; -28 to fall, 
ENGINES ^ Press fire butlon until desired altitudinal goal is reached. 

4 Restore pitch 10 prior settings. 



OMS Summary When correcting either X or Y axis using OWS 
engines, your altitude may be affected. But (t IS possible to make Z 
and X or ¥ corrections in a single maneuver —if very skillfully done. 
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PROBLIMS & SOLUTIONS 



LAUNCH; 
PROBLEMS 



STABILIZING 

ORBIT; 

PROBLEMS 



PROBLEM: 
SOLUTION: 

PROBLEM: 
SOLUTION: 



PROBitM: 'launch Scrub/^ 

SOLUTION: You're igniting your engines prior to or too fong after 
MET-004 . 'Wait for launch systems to recycle and 
concentrate on frring as close to (but not before) 
MET-004 as possible. 

Line horn continuaHy sounds during Jaunch. 

Keep dot {your Shutite) slightly on the low side of 
the tra|ectory line io maintain proper course- 
initial orbit position too low, or speed loo slow. 

You're shutting off your engines before proper 
altitude is achieved. Cut-off your main engines as 
close to 205 miles as possible. 

"Mission Abort" signal as soon as you shut down 
engines 

SOLUTION: Dependent upon your Abort nurnber, either; speed/ 
altitude were too low to sustain orbit; you were far 
off the trajectory sine at ME CO; you shut down your 
engines too early, or your orbit insertion angJe was 
incorrect, Either you were very far off the trajectory 
line or your pfane (right- left position) was incorrect. 

PROBLEM: Once in orbit, Y axis is off badly, 
SOLUTION : Plane (righi-lelt) was not ceniered at MECO. 



PROBLEM: 
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PROBLEM: Once in orbit. Z is off badly. 

SO LUTION : You sh u t do w n y ou f e ng (nes too eaf I y.. Rem e m ber, 
your Z axis ts directly related to your altitude. The 
lower your altitude, ihemorenegative yourZaxis. A 
Z-15 axis equals an altitucte of 196,0 miles. When Z 
axis ec^uals 0, aJtJtyde is 21 0 nautical mites, the 
altitude of iheorbitrng satellite. 



DOCKINGS 
PROBLEMS 



PBOBLEM: 



SOLUTION: 



All hough axes are adjusted, satellite is never 
sighted and docKing screens never appear. 

CJieck your pitcli and Yaw. If pjtch »s not - 28 
(Shuttle nose-down), you'JI ne\/er be in line of sight 
of satellite, li Yawis + or - 17or greaier, you'ltafso 
be out of line of sight (Shuttle line of sighi will be too 
far left or right). With Z and Y axes adjusted to 0, 
docking screens should appear when the satellrte 
is at X + or - 16, assuming pitch is - 2S and yaw 
-0. 



PROBLEM: Conducting QMS burn sends Shuttle into 
dramatically high or low altitudes, 

SO LUTI'ON : Check your p itc h . ways make su re your p itc hisO 
before conducting an OMS burn unless you 
intentionally wish to adjust your altitude during 
burn. 



FRO&iEM: Axes all adjusted. Satellite spotted But, you can't 

dock, 

SOLUTION; Check your speed. The satellite always travels at 
Mach 23.9. So, If you're having troubie docking, 
adjust Shuttle speed + or - 1 Mac h. 
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PROBLEMS & SOLUTIONS 



REENTRY: 



PROBLEM: 
SOLUTION: 



PROBLEM: 
SOLUTION: 



LANDING: 
PROBLEMS 



PROBLEM: 



SOLUTION; 



Alter conducting a successful Deorbit Burn, you 
still aren't losing altitude for reentry. 

The Satellite may be interfering. Wail until X value 
changes dramatically and the "S" Curve reappears 
before conducting a deorbii burn. Also, make sure 
your pitch is negative before conducing a deorbit 
burr^. Speed alter burn should be mach 19.0. 

Burn up during reentry. 

If your pitch is less than + 24, your Shuttle 
cannot be protected by its special insulatfon. If 
pitch is greater than + 24, you'll skip inio space. 
If yaw does not equal 0. youll spfn out. And if your 
Cargo Bay DoofS are left open, your Shut He will also 
burri up. 

Mission Abort as soon as you break through the 
cloud covering. 

You cannot be off course [Klaxon horn is on) during 
the last Few seconds of your reentry | screen). This 
will place you m the wrong position for Final 
Approach— altitude and speed will be adversely 
affected! So, stay nghton course at the end of 
reentry — don't let up. 



PROBLEM: You crash tr^to th e dese rt f loof. 

SOLUTION: This is probably a result of incorrect use of your 

Altitude Direction Indicator (ADI). The AD I is the left 
display screen shown during landing. It tracks your 
altitude and descent. Always keep the ShuttJe 
between its two lines. 

Or, you may be Off course. Watch carefully for the 
runway: it's hard to see frorn a great distance, Keep 
the Shuttle location between the lines of the Horizon 
Situation Indicator (HS I J. the right display screen 
shown during landing 

Remember, as soon as you drop the landing gear, 
drag causes the nose to flare up. So, when the 
landing gear is dropped, keep pushing the Joystick 
forward to force the nose down. 
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EARNING YOUR WINGS 



Pilots are a sklHed and hearty breed indeed If you'r-e able to 
successfully dock your Shuttle live tames and land with at least 
4,500 units of fuel, you're worthy of Pilot status ancf an official 
Pilot patch. 

If, after hours ot hafd trajnmg, study and preparation, you make 
that siKth and final satellite docking with at least 7,500 fuel units in 
your tanks, you'll be one of the (ew. the proud, the eMe— Space 
Shuttle Comniandefs I Anyone achieving this magntfi-cent ranking 
wilt be rewarded with a dlstlngurshed on-screen display' Snap a 
photo oJ the TV screen, and we'll send you the appropriate patch 
shown below. 

Be sure to write "'Space Shuttle" on the bottom left hand corner of 
the envelope, 




landing; screen 
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FUGHT NOnS FROM 
DESIONER, STEVE KITCHEN 



"Ever since I can remember, the Space Program has meant 
sonnet h in g very special lo me. Every time a mission took off. so 
did my imagination. 

'Til at 's wt^v designing a home video version patterned after the 
real Space Slnut«e seemed so appealing— yet challenging, (t was 
quite a task Eo achieve maximum accuracy tn my work. 

"In the photo on this page. Cm silting in an actual NASA Space 
Shuttle simuialor. Ii gave me a firsthand look at what our astronauts 
really go through, And i can assure you the Space Shuttle 
cartridge you now have is qyite true to real life. 

"So. don't be discouraged if you don't achieve Commander on 
your first llighi. There are plenty of skills and a whote lof of 
knowledge you need to master first. I strongly suggest you ffy 
Space Stiuttle with a friend as co-pilot — functioning as navigator 
and assistant. 

"Learn and understand this manual. The knowledge you gain will 
not only help with my program but, who knows, may get you a seat 
on the real trip into orbit." 




Steve Kitchen i$ a master software designer, engineefand 
Inventor He was invoived in the devefopment of digital watches, 
the first handheld etscffonic games and ei&ctronic csicuiators. 
Steve weicomes and eftoourages your ietters, comments and 
questions regarding his first wori^ for Ac^vision. 
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ACRONYMS 



AX: 


Axia 


ALTi 


Altitude 


FLT: 


Flight 


MET: 


Mission-Elapsed Time 


MECO; 


Main Engine Cut-Off 


OMS: 


Orbital Maneuvering Systems 


RCS: 


Reaction Control System 


fING: 


Range 


SRB: 


Solid Hocket Booster 


SFUi 


Speed in Mach 




Space Shuttle Main Engine 


STS; 


Space Transportation System 


TAEM: 


Terminal Ar&a Energy Management 


DAP: 


Digital Auto Pilot 
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SW MISSAGIS 



During the mission the onboafd computer wiil aJert you oi 
condr|i!Ons I In at could endanger the Shuttle. an error or condition 
is bad enough , fhe screen displays a "MISSION ABORT" signal, 
from which there is no [ecos/ery. Pre-launch errors (such as 
starting the iVtain Engine too soon) merely cause a re-start ot Ehe 
countdown sequence. The following messages can appear dunng 
thetllght, in the "C-W" dtspfay window When you know what these 
warning codes mean you can, in many cases, take corrective 
action to save the mission. 



MESSAGE 
NUMBER 


MESSAGE OR 
ACTION NEEDED 




(Pre latin ch'Non Abort} 




A. 1 1^ Q r 




A 


onuiouwn r^rtrnary cngiinca 




OA 


oMLfiuown "rimary ana tsacK-up engines 




AA 
**** 


onuiuowfi rrimary tng fries and close uargo bay uoors. 




P.A 
Dh 


orrutouwn an engines ana ciose oargo oay uoors. 
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Shutdown Backup Engines. 




40 


Close Cargo Bay Doors. 




m 


Shutdown Backup Engines and close Cargo Bay Doors, 




MESSAGE 
NUMBER 


MESSAGE OR 
ACTION NEEDED 






(Inflight-Mission Abort) 




1000 


Not lined up wfth runway on touchdown 




7000 


Altitude too low to sustain orbii (below 195) 




7500 


Altitude too high (255 miles maximum) 




9500 


Speed/altitude too low to attain orbit at MECO 




1500 


Touchdown too early {hit desert) 




2000 


Touchdown too late (overshot runway) 





250D Crashed back to Earth 
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MESSAGE MESSAGE OR 

NUMBER ^ ACTION NEEDED 

(Inflight-Mission Abort) 

3000 Nose gear not down a( e nd of ru n way 

4000 Land i ng gea r not cf own at touchdown 

6500 Ca rgo bay doors no! ope n du r f ng orbff (o verhe at) 

5000 Cargo bay doors not closed at ascent or reentry 

3000 Speed too low to sustain orbit [below rmach 1 7.0) 

5500 Pi ich g reat&r th an + 24 on r een try (ski p into space) 

6000 Pitch less than + 24 on reentry {burn up) 

6500 Yaw not 0 on reentry 

9000 Orbit insertion angle incorrect at MECO 

9900 Out of fuel 



MESSAGE MESSAGE OR 

NUMBER ACTION NEEDED 

(After £^f«ly landing) 

1 -Sis N umbe r of docki ng s. Atso m ay ap pea r as t he fast d 1 1 of a 

Mission Abort Stat, 
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APOGEE: 



The highest point of an eartti ORBII 



ALTITUDE; 
ATlTUDEt 

AXIS: 

CONFIGURE: 

DE0R8IT 
BURN: 



GLIDESCOPE: 



KILOMETER: 

MACH: 



ORBIT; 



Vertical height frofn Earth's mean surface 
(seajevel}. 

The position of fhe vehicie: forexairipfe. 
flying [aiMrrsl with cargo bay toward the 
earth. 

A line Ifirough a body about whrch ii rotates. 

To set equipment to certain specific at ions. 

The firing of a RETRO-ROCKET lo sfow the 
spacecralt to a speed lower than that 
required to maintain ORBIT On the Ofblter, 
this is accomplished with the orb iter 
maneuvering system {OMS) engines. 

The angle at which you descend in the 
Or biter or other glider with respect to the 
ground. 

1000 meters, or 0.62i of a mile. 

The lerm used to describe the speed of 
objects relative to the speed of sound (about 
690 mph), For example, Mach 2 is twice the 
speed of sound The shuttle travels through 
space (in orbit) at approx. 22 mach or 17.000 
mph. 

A balance between a body's rneriia, or 
tei^dency to fly off into space, and the 
gravitational attraction o-f a central object. 

C^rgo Bay Door 
S-6and Antenna 



Star Tracker Door 




Electrical Access Pan«l 
PCS Primary ThruKter 
RCS Vernier 
Ttirustef 




Ground Maintenance Access Door 



PITCHj 



Up- down rotation of the nose Gt the craft (see 
Roil and Yaw). 



RANGE: 
RETRO-FIRE: 

ROLL- 
RENDEZVOUS: 
ROTATION: 

TRAJECTORY 
YAW^ 



Distance to edge of runway. 

To fire engines in the direction of motion in 
order to reduce forward veiocity. In orbit, this 
permits gravity to puli you downward. 

To rotate about an axis ffOrri front to back 
(nose to lailj of the Orbiter. To the pilot, a roll 
is like a cartwheei (see Pitch and Yaw). 

To meet in space and orbit together. 

Movement of the Orbiter around its three 
principal axes producing Pitch, Yaw, or Roil. 

FligmPath. 

Left-Pi ght rotation of the nose of the craft 
(see Pitch and Holf). 




SPACE SHUTTLE EXTERIOR 
THRUSTEHp ENGINES, PENETRATIONS 



A MATH 
EXPERIMENT 
IN SPACE 



If you're tnleresled iri W mathematical dimension of orbital flight, 
you may enjoy frying ihis experiment. All you need is a calculator to 
solve the following equations The results can lielp you reach the 
target sateHite's position the most efficient way, by doing an QMS 
burn on the shortest, tuet-saving track. 

Procedure 

1 . Wtien you are in stable orbit, press [T] to turn on RCS. 

2. Set speed at rrach 23.9. to maintain a constant X axis. 

3. Write down V and Z axe 5. [hen immediately press [ ESC I to 
"freeze" boih positions. 

4. With a calcuJator, detefmme values of Ty and Tp in these 
equations. 

Ty = |[(4.1 + A}{Y/10)J| 

where T = Tim=e, A = 0, Y = Direcfional distance 
{The resull must always be a posilive number) 
Tp = I Ty/Z I 

where p = pitch and Z = Orbital height difference in 
miles (The result must always be a positive number) 



X AXIS 

10 0 ~ 



7.5 



5.0 



2.5 



10 



15 



20 



PITCH (DEGREES 



FI0URE1.1 



30 



5 Refer to the graph below. Find [he corresponding PITCH for 
Tp you have just calcyiated. 

6. Use mis PITCH value to calcuJate your angular displacement- 

A=.5(P/S) 

where P = PITCH obtasTied from graph curve 

NOTE: P/3 must be rounded down to Ihe nearest v^^ofe 

number 

7. U si ng th i s value of A, return to step #4 a nd recal c u late fo r Ty 
and Tp^ 

8. Press lESCi ro resume Shuttle control, then \W} to activate 
OMS, 

9. Set YAW at 90''' or 270° if the value of Y is " + " or " - " 
respectively, The sign of the PITCH value is the same as the Z 
value used above 

10. During the OMS burn you will move toward the satellite at the 
same rate that you close on Y to rrake it zero. The rate of 
closure is 4 distance units/second (if pitch is zero). The 
maxfmum closing speed (if pitch is 36°), is "f unit of Y for 1 .3 
units of X. 
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VAXIS 



2S 



30 



US 



40 



3) 



MISSION CONTROL HOTLINE 

i r you ha s/e quer.! \ons. abou I Spacc^ Shut tie a I ^ i i r ri v' I n ' n q pi >- ■ - r 1 1 1 (QOO ) 
633 GAME anytime on the weekend. In C> s 



AcIiVisioH. 

ACTIVISION, Inc. 
Drawer NO, 7287 
Mountain View, CA 94039 



Atari and 5200" are trademarks of Atari, inc. 
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